Supplementary Information Text
Strain energy analysis in twisting morphogenesis. Before the initiation of out-of-plane instability, the growth of the planar petal introduces in-plane compression (Configuration 0 in Fig.   S2A ). The corresponding system strain energy is always proportional to the square of the strain level, i.e. U~1 2 Eε g 2 (y) , where E is the Young's modulus. Therefore, the system strain energy as a function of the maximum strain level in a log-log plot features a constant slope of m = 2, as shown in Fig. S2A . Once the petal grows into a twisted configuration, the corresponding strain energy can be estimated as
where G, J, L, W, α and β are the shear modulus, torsional constant, length of the petal, half width of the petal, twist angle per unit length and maximum strain level, respectively. The slope of the strain energy as a function of the maximum strain level in the log-log plot is given by log 10 U~log 10 (2β + β 2 )~log 10 β .
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Therefore, m = 1 at a low strain level, as shown in Fig. S2A . 
